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Please check that this examination paper consists of FIFTEEN (15) pages of printed 
material including appendix before you begin the examination. 
 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi LIMA BELAS (15) muka 
surat yang bercetak termasuk lampiran sebelum anda memulakan peperiksaan ini.] 
 
 
Instructions : This paper contains SIX (6) questions. Answer FIVE (5) questions.   
 
[Arahan : Kertas ini mengandungi ENAM (6) soalan. Jawab LIMA (5) soalan.] 
 
 
In the event of any discrepancies, the English version shall be used. 
 
[Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi 















(1).  (a). A micromanometer is used to measure the pressure in Pipe A as 
shown in Figure 1.  The ratio of area of the reservoir to the area of the 
manometer pipe limb is 50:1. The manometer pipe is inclined at an 
angle of 30°.  Determine the pressure in the pipe.  
 
Satu mikromanometer di gunakan untuk mengukur tekanan dalam Paip 
A seperti dalam Rajah 1.  Nisbah luas kawasan takungan kepada paip 
manometer ialah 50:1. Paip manometer dicondong pada sudut 30°. 
















Figure 1/Rajah 1 
 
 
(b).   A circular plate of 5.0 m diameter has a circular hole of 1.5 m diameter 
with its centre 1.25 m above the centre of the plate as shown in Figure 
2.  The plate is immersed in water at an angle of 30° to the horizontal  
and with the top edge 2 m below the free surface.   
 
Satu plat bulat dengan garispusat 5.0 m mempunyai satu lubang bulat 
bergarispusat 1.5 m dengan pusatnya 1.25 m di atas pusat plat seperti 
dalam Rajah 2. Plat tersebut direndam dalam air pada sudut 30° 





Manometer liquid of specific gravity / 
Cecair manometer dengan graviti tentu 
= 13.6 
Liquid of specific gravity / 





Pipe/Paip  A 
 





(i). Determine the total force due to pressure on the plate 
Tentukan jumlah daya disebabkan tekanan atas plat 
 
(ii). Calculate the depth of centre of pressure  
Kira kedalaman pusat tekanan 
 


























Figure 2/Rajah 2 
 
 
(2).  (a).   A tank contains water for a height of 0.75 m and oil of specific gravity of 
0.8 above the water for a height of 1.5 m as shown in Figure 3.  
Calculate the force due to pressure per meter length of the tank. 
Sebuah tangki mengandungi air dengan ketinggian 0.75 m dan minyak 
dengan graviti tentu 0.8 di atas air pada ketinggian 1.5 m seperti dalam 
Rajah 3.  Kirakan daya kerana tekanan untuk setiap meter panjang 























                                               Figure 3/Rajah 3 
 
(b). A block of wood of dimensions 150 mm x 150 mm in section and 
specific gravity of 0.75 is required to float in water.  Calculate the 
maximum length of the block of wood so that it may float vertically in 
water.  
Satu blok kayu dengan dimensi keratan rentas 150 mm x 150 mm dan 
graviti tentu 0.75 perlu terapung dalam air.   Kirakan panjang maksima 






















                                           Figure 4/Rajah 4 
 
...5/- 
Oil of specific gravity / 
Minyak dengan graviti tentu 
= 0.8 

















(3).   (a).  As shown in Figure 5, describe the relationship between the potential 
energy of water (its level) and its kinetic energy (the speed at which it 
gushes out of the nozzle). What is the requirement for fire engine to 
fight the blaze? 
 
Merujuk Rajah 5, huraikan hubungan antara tenaga potensi (paras air) 
dan tenaga kinetik (kelajuan ketika ia keluar dari muncung). Apakah 
keperluan Bomba untuk melawan kebakaran? 
 
 
Figure 5: Conservation of Fluid Energy 
Rajah 5: Keabadian Tenaga Bendalir 
 
 [4 marks/markah] 
 
 
(b).  A jet of water with flow rate Q and diameter d strikes the stationary 
plate at angle  as shown in Figure 6. If  = 60°, d = 25 mm and Q = 
120 L/s, determine Q1, Q2 and F. 
 
Jet air dengan kadar aliran Q dan diameter d menghentam plat pegun 
pada sudut  seperti yang ditunjukkan dalam Rajah 6. Jika  = 60 °, d 










 (i). Calculate the force on this stationary plate and its stationary 
direction. 
 
Kirakan daya pada plat pegun ini dan arah pegunnya. 
 
(ii). Calculate the force on a moving plate of 30% of the jet velocity 
(in x-direction to the right) 
 
Kirakan daya pada plat bergerak 30% daripada halaju jet (pada 




Figure 6: Water jet hits a stationary plate 
















(4). (a).  By using Bernoulli equation, prove that the VB is equal to square root of 
2gH (VB = 2gH) as shown in Figure 7. Please state all your 
assumptions. 
 
Dengan menggunakan persamaan Bernoulli, buktikan bahawa VB 
adalah sama dengan punca kuasa dua 2gH (VB = 2gH) seperti dalam 





Figure 7: Torricelli’s theorem of flow through a small hole 
Rajah 7: Teori Torricelli bagi aliran melalui lubang halus 
 
(b).  Determine the time needed for the water surface in the tank to drop 
from H1 = 300 cm to H2 = 50 cm as shown in Figure 8. (Hint: The 
outflow velocity is not linear to the depth; however, average velocity 
represents the mean value.) 
 
Tentukan masa yang diperlukan agar permukaan air di dalam tangki 
akan susut dari H1 = 300 sm hingga H2 = 50 sm seperti yang 
ditunjukkan dalam Rajah 8. (Petunjuk: Halaju aliran keluar tidak lelurus 












Figure 8: Water surface drop due to a small hole 
Rajah 8: Susutan aras permukaan air disebabkan oleh lubang halus 
 
(c).  A sluice gate is used to control the water flow rate as shown in Figure 
9. The gate is 10 meter wide. Calculate the flow rate under the sluice 
gate and the force on the gate. Please state all your assumptions. 
 
Pintu sluis digunakan untuk mengawal kadar aliran air seperti yang 
ditunjukkan dalam Rajah 9. Pintu tersebut adalah 10 meter lebar. 
Hitung kadar aliran di bawah pintu sluis dan daya terhadap pintu 
tersebut. Sila nyatakan semua andaian anda. 
[10 marks/markah] 
 
Figure 9: Flow through sluice gate 
Rajah 9: Aliran melalui pintu sluis 
 
...9/- 





(5).  (a). The flow around blunt and streamlined bodies will affect pressure drag 
and friction drag and ultimately produce different types of wakes. Using 
a diagram in Figure 10 (i) to (iv), distinguish and sketch the resulting 
pressure drag, friction drag and the resulting wake on each of the 
following shape:   
 
Aliran di sekeliling badan yang tumpul dan badan garis arus akan 
menjejaskan daya tekanan seretan dan daya seret geseran yang 
akhirnya menghasilkan pelbagai jenis keracak. Menggunakan rajah 
dalam Rajah 10 (i) ke (iv), bezakan dan lakarkan daya tekanan 




























Figure 10 / Rajah 10 











(b). Body of any shape will experience forces and moments when 
immersed in a fluid stream. Consider a square pile 50 cm x 50 cm that 
is driven into a river bed with exposed stump pile to the flow of 1.2 m. It 
is given that the velocity of the flow is 2.5 m/s with the temperature of 
15° C. Determine the drag force and the bending moment at the bottom 
of the stump.  
 
Semua bentuk jasad akan mengalami daya dan momen apabila 
ditenggelamkan dalam aliran bendalir. Pertimbangkan satu cerucuk 
segi empat tepat 50 sm x 50 sm yang akan dibenamkan ke dasar 
sungai dengan panjang tunggul cerucuk yang terdedah kepada aliran 
ialah 1.2 m. Diberi halaju aliran sungai adalah 2.5 m/s dengan suhu 15 




(c).  A pipe of 30 m long with diameter of the pipe 25 mm is to be laid 
across a river. The temperature of the river is 15° C. The flow of the 
river is 3.5 m/s. Determine the drag force exerted on the pipe by the 
river flow.  
 
Sebatang paip 30 m panjang dengan diameter 25 mm merentasi 
sebatang sungai. Suhu sungai ialah 15° C. Halaju aliran sungai ialah 

















(6).  (a). Flow measurement refers to the ability to measure velocity, volume 
flowrate or mass flow rate of any liquid or gas. Explain the difference 
between variable-head meters and variable-area meters. With the aid 
of a diagram, explain the mechanism for these meters: 
 
 Pengukuran aliran merujuk kepada keupayaan untuk mengukur halaju, 
kadar aliran isipadu atau kadar aliran jisim sebarang cecair atau gas. 
Terangkan perbezaan antara meter berubah tekanan dan meter 
berubah luas. Dengan bantuan gambar rajah, terangkan mekanisma 
meter ini: 
 
(i). Orifice flowmeter 
Meter aliran orifis 
 
(ii). Magnetic flowmeter 




(b). Flow in an open channel can be determined using overflow weir. By 
applying contuinity and energy equations, prove that flowrate for a 
broad-crested weir can be determined using the following equation:  
 
Aliran di saluran terbuka boleh ditentukan dengan menggunakan 
empang limpah. Dengan menggunakan persamaan keselanjaran dan 
tenaga, buktikan bahawa kadar alir untuk empang limpah puncak lebar 
boleh ditentukan menggunakan persamaan berikut: 
 



























Q  =  Discharge / kadar alir 
B =  Length of the weir / panjang empang limpah 
H = Head over the weir / Tekanan di atas empang limpah  





(c). An alternative of measuring flow is by using a sharp-crested weir. A 
rectangular sharp-crested weir is to be constructed in a testing flume. 
The minimum head to be measured is 50 mm and the maximum head 
on the weir should not exceed one-third of its length. The minimum and 
maximum discharge in the channel is 55 L/s and 1260 L/s respectively. 
Determine the suitable length of the weir. 
 
Alternatif bagi mengukur kadar alir adalah dengan menggunakan 
empang limpah puncak. Empang limpah segi empat tepat puncak 
tajam perlu dibina dalam salur pengujian. Turus tekanan minimum 
yang diukur adalah 50 mm dan turus tekanan maksimum di atas 
puncak tidak boleh melebihi satu pertiga daripada panjangnya. Diberi 
kadar alir minimum dan maksimum dalam saluran itu masing-masing 




















































Drag coefficients for spheres and cylinders (Re ≥ 104) 
 
 
 
Moment/Momen 
𝑀 =
𝐹𝐿
2
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